Frequency perception and cell injury in the semicircular canal caused by gentamicin.
The frequency characteristics of the vestibular organ have gained notice in recent years, but the morphologic basis was unknown. This study investigated the gentamicin-induced damage of frequency-selective perception of the horizontal semicircular canal and its morphologic basis. Eighty guinea pigs were randomly divided into four groups, one control group and three experimental groups. The experimental animals received gentamicin subcutaneously for 1 to 3 weeks. Short-latency vestibular evoked potentials evoked by 0.5 and 10 Hz step rotation stimuli following drug administration were recorded, and then the crista ampullaris of the horizontal semicircular canals was investigated by scanning and transmission electron microscopy. Damage to hair cells of the crista ampullaris is concentrated at the apex area first and then extends to the peripheral area of the vestibular crista ampullaris when the gentamicin administration time increased. When only the hair cells at the apex area are damaged, the high-frequency (10 Hz) rotation perception of the crista ampullaris of the horizontal semicircular canal was injured, but perceptions to 0.5 Hz step rotation stimulation remained normal. Gentamicin mainly affects the high-frequency perception function of the crista ampullaris of the horizontal semicircular canal. The hair cells at the central apex area of the crista ampullaris might be responsible for high-frequency rotation perception function.